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(54) (57) 1. yCTP0«CTB0 WW BypEHHH 
CKBAJRHH C OJJHOBPEMEHHOfl OBCAOTCOfl, 
BKjno^awmee 6ypOBy» Konomcy c aaic- 
peiuiftHHHM b ee Btoweft nacTH nopoAO- 
pa3pyma»mKM HHcrpyMeHTOH h pa9Me*eH- 
H y» KOHUfeKTpmiHO eft o6caAHyw kojiob- 
Hy,oTnH<iaro*neec>i tcm, 
<rro, c aen*» no Bbine h kh itpoh3boah- 
rejibHocTH 6yp€Kiw nyTeM yBeiuweMHsi 
ckopocth Bfcmoca ^acTHt* mnana aa 
c^er yMeHbmeHMH 90HM pasMHBa aaTpya- 
aoro xipocrpaHCTBa o6can»oft kojiohbu, 
oGcaOTaa ronoHHa BbmojiHeua c npo- 
peswo BAOJTb ee oopaaywinaft, a yct- 



PoActbo cKaGmejco otophwm CTaKawaM, 
pa3Me^eHHbtM kohachtphiho c BHeoHeft 
cropoKM o6caAtioft kojiohhw, KapeTKoft 
c pasTOMHbiMH 3jieweKTaMH H ynopOH, 
jiotkom, aaKpenneHRWM b BepxHcft 
^cth KapertcH, m santHTBbtMM rwaHicaMH , 
opHKpenneKHMMH k HHXHett iacTK Ka- 
peTKH c BHenmeft h BHyrpeKHeft cropo- 
km o6caMKofl kojxohhu b MCCT6 npope- 

3H, npH 3T0M paSXHMHfcie SJieMeHTbl 

xapeTKH paanemeRN b npopeaa c bos- 
moshoctwj nepeMememw h oGpaa ob aHHH 
mejw npH BaaKMOAeftcTBHM ynopa icaper- 
icm c oaopHUN cTaKaHOH, a sanarrittie 
nnanjcH ycraBOBJieHW c bo3MO*hoctmo 
repMeTHsanKH mejra. 

2. YcTpottcTBO no n.1, o t jTh- 
q a » q e. e c h TeM, ito baoji* 
npoAojibHoft npopesH o6caAHoft kojiohhh 
BbmoJtHeHbi nonepe^joae HaAPeaw, pac- 
nojioxeHKue no o6c ec ctopohm. 

3» YcTpoftcTBO no nn.1 h 2, o t- 
jiK«.aiomee-cfl TeM, ito paa- 
»tMHwe ajxeMeHTM BunoJineHH b Bwe 

pOJtKKOB . 
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t 125< 
H3o6peTeH«e othochtch x ropHOMy 
nejry, a kmc hmo k 6ypeHH» cxBa*HH 
a noponax, n^peKpwTbix ceepxy toji- 
ineft pbiymrx oTJioxeHHft. 

UeJIbW MSOOpGTCHHH HBJI*eTC« nOBM~ 

meHHe npoHsaoAHTejibHOCTK 6ypeiTMH 
nyreM ysenH^emiH ckopocth bmhocb 
viacTHU* mnaMa 3a cmst yMeHbmeHHH 30- 
kw pasMbrea aaTpydHoro npocTpaHctBa 

o6caAHOM KOJIOHHKI- 

Ha *ht.1 h *wr.2 npeACTasjieno 
ycrpoftcTso & Asyx npoexAHJix, 06- 
apfA BHAi na *nr.3 - paspea ycTbe- 
Boft MacTM ycTpoftCTBa; Ha $hi*.4 - 
ceqemte A-A Ka 4nr-3; na 4>ur.5 - 
ceneRHe B-B Ha <t>Hr.4; K3 m 
4Hr.7 o6caAwa« KonoHHa c npOAOJifeHoA 
npopeabK) m «onepe*xHMMH Haffp^3BMM > 
BapnaHTM BMpojiHemm • 

yCTpoftCTSO AJIH 6ypeHHH CKBBJCWH 

c oflHOBpeneHHoft o6caAKoft coctoht 
H3 GypoBoA xojiohhm 1 (4>«r.1 K 2) 
c saKpenneHHMMrt b ee KHXHett nacTH 
3a6oftHbiM ABHraTejieM 2, nopoAOpaapy- 
mawntHM HMCTpyMenTOM 3 h uefrrpaTopoM 
4, Ha 6ypoBott KOJiOHHe c noMomwo 
xoMyTa 5 aaxperuieHa c^ca^Ha* kojioh*- 
Ha 6, b KOTOpoft sunc-riHeHa npoAOJib- 
Ha* npopea* 7 co cxocaMH 8 » Top- 

♦ UOBUX KOAOHHM. B IipOpeSb 7 

BCTABneHa KapeTKa 9 c paaimimwH 
pojmxaHK 10 (*Hr, 3-5), BWHOJiHeK- 
HbJMH M3 aaKaneHHoft cTajm oopasyio- • 
Bp«<H B o6CBAHOfl KOJiOHHe Btarib 11 
ATOHOH t Gjwr.2). PaaxHMHbie poahkh 
fO saxpenn&HU s icapeTxe 9 c xtOKom^n 
nontwinHHKOB 12 Ka<«eiw*, san^wmeHHMX 
ot mnaMa c homoismo ynnOTHeHHft 13 
GJiht.3 h 4). Ha BHemHett ^acTH xa- 
peTKK 9 BwnojiKeH ynop 14, a x hhk- 
neft ee *iacTH saxpeixneHbi aamHTHwe 
nnaHKH 15 m 16, nepeKpHBaxwe mejib 
c BKenmeA h BHyTpeHHeft cropon 06- 
caAHoft KonoHHbi- 3amHTHwe mia hxh yc- 
TaHOBJieHw c o6ecne*eimeM repMeTHs? 4 
• AHM mem*, «n« **ero noAnpyKHHeqbi 
ot locHTejibBO Apyr APyra c noMomb* 
npyxMH 17, naAeTbtx Ha nanbuw 18. 
flna HCKJnoMeHHH nonaAaHH* lacTHu 
mnaMa noA ponHKH 10 KapeTKa 9 CHa6- 
KeHa ynnoTHeHKHMH 19 h 20. B Bepx- 
Hert nacTH kipctkh saxpenneH jiotox 
21 ahh oTBoaa nuiaMa iepe3 c-reHxy 
o6cr*AHOH KonoHHbi. Ynop 14 xacaeTCH 
sepxHeft topaoboh ^acTH onopHoro 
CTaxaHa 22, pacnonoxenMoro na ycTbe 
cKBa«HH. Jinn cKHJKeHHH A^*cpMaUHft 
o6caAHOH KonoHHbi npH ee pacxpwTHK 



h yweHbineHKH flnHHu t mejm (*Mr,2) 
b o6caAHoft KoAOHwe woryT CbXTh 
nojweHbf nonepeiaue HaAPeau 23 
(<I«r«6) p pacnoJioweHHbie baoaz> npo- 
5 AonbHoft npopean 7 h co«AHHcHHbie c 
Heft.- 

BenHWHy pacKpbtTH>i o^cbahoA ko- 
noHHw f T.e. mHpHKy b meAH* (dMr.S) 
h ee A4iMHy < Obnr.2), onpeAeJimoT 
10 H3 cJieAywsiHX ycjioBKA:. d f < b ■< b 0 , 
NLG, r«e d\- HaKCHMBJibKbrfl AHaweTp 
MacTMH mnaMa ABHsrymeroca b xonbae- 
bom ce<teHHH Mewy o6caAHoft k 6ypo- 

BOA KOJIOHHBMH , ~ DHpHHa lieJlH, 

15 cooTBCTCTByianaJi Ha^ajry nnacTKxecKHX 
Ae^opnaAHtt b 6ypoBoA konoHHe, N - 
ycHime na nepeMemeHMe xapeTKM- no 
o6c3ahoA KoiioKKe h G - oceBart Ka- 
rpyaxa Ha aaboA. 3Ha*ieHH* b 0 h N 
20 onpeAenmoT aKcnepHMeBTaftfaHO, flnn 
BToro npeffBapMTeJibHo BwonpaioT oTpe- 
3ok Tpy6b! nyxHoro AwaMeTpa D, h 
AJiHHoil oxono 10 D h paapeaawr TpyOy 
BAOJib, nanpHMep, fcpeaepoBaimeM wm 
25 c noMosvbio CBapo^Horo annapaTa, 

crpeMHCb npn 3TOM nonywrb bobmoiho 
^onbmyw -wcTOTy noaepxHocTH paspeaa. 
i no xpaHM paape3a AeJiaxrr ckocu 8 
l($Hr.2). KoHCTpyKOHB KrpeTKK npe- 
30 AycMarpHBaeT yctaHoBKy B Hett Pojot- 
kob co cMemeni/eM (*Mr«5) TaxKH 06- 
pasoM y ito6m BRpJraa hx pwa HeCKonb- 
ko npeBunana MStKCHMajibKo bobmoxhwA 
paaMep <iacTHD; mnaMa. 
35 ' 3areM hoaboaht KapeTKy k cKocy 
S rpySu h | MHOcx yAapw no Kapartce 
hjih ee ynopy 14, sarqHHxrr xapeTicy 
b cepeAKHy paapeaaHHoro y^acTKa. flpn 
3TOM onpeAewwar AnHny f pacKpbrroA 
40 ^jacrH TpyCbi h oueHWBaxr ycMJiKe N 
Ha nepeMetnemie KaperxH- Ecjim nocjie 

H3 BJ1 6^e HH fl XapeTKM H3 Tpy6hl BIMpHHa 

npopesH oCTaitacb npeacHeft (hcxoahoA), 
a ycniTHe N ne npeBUcuno nonycTMMoro 
45 3Ha<ieKHJi y to o6caAwyK> KOJioHHy Ae-, 
naiOT H9 AaHHoro ceMenun Try6. Ecjik 
b Bti6pa khom 0Tpe3Ke Tpy6 aosHmoxa 
ocTaTOiHan Ae*opMau>w, TO BWfiKpaWT 
Apyryw Tpyoy c MeHbaeA TonmHHoft 
50 cTeHKK HnH 6ojibaero AHaMeTpa. flo- 

nOJIHHTOlbHOft BOSMOXHOCTbK) HCKJlKWHTb 

ocTaTOHHyw Ae^opMatooo Tpyfibi hbjwbt- 
ch nepHoAHnecKan nonepeHHaw naApea- 
Ka TpyOw y^acTKaMH 23 BAonb jihhhh 
$5 ockobhoA npoAonbHoA npopean 7 
(*hf.6) kjih 3aMeHa MeTajimniecKoA 
Tpy6w Ha HeMeTajiAH^ecKyw, HanpHMep 
nonM3THneHOByw. YKaaaHHue MeponpHH- 



THK nOSBOJWOT OAKOBpeMeHHO CHH3MTb 

h ycHJine an* nponaicreHH« icapeTKM no 
T py6e. JXnHHy aamHTHbtx orxanoK 15 h 

16 BU6Kpa«5T paBHOH nOJIOBHHe AJlHHbl 

H€JlH f T.e . P/2, 

ycTpoftcTBO ajt« 6ypeiwn CKBaaCMK 
c oAHOBpfcMeHHofl oCcaAKoft co6HpawT 
m pa6oTe»T c hhm c/ie^yionpiM oOpaaOM* 
IlepeA Ha«ajiOM 6ypewi* 3aroTaBmi- 
BawT o6c«AHy» KonoHicy pac*teTHoft 
/UiHHbi f flOCTaTOHHoft A** nepexpNTrtH 
Bceft mooihocth pbOOtbix oTJioacemift, h 
BbinortHRtoT b Heft npoixojii>HyK> npopest 
7 co CKOcaMH 8, yxasaHHWM caoco6oK, 
a ecjw Meo6xoAKMo t AonojiHHTejibHue 
nonepe^Hwe MaApesw 23 ($Kr.2, 6). 
3aKpeniiHJ0T na CypoBOft xonoHHe aa~ 
(Sorhwh rHAPOABHraTenb 2 (HanpuMep, 
ryp<$o6yp), nopoAopa3pyniajon*HH hhctpy- 
MeHT 3, ueHTpaTop 4 h oCcaAHyw /cc- 
noKHy 6 c noMombJo xowyTa.5- Ilpn 
stom nopoAopaapymawjuHft HKCTpynertT 
AonxeH (b a&hhom sapHaHTe npuMerte- 
khh ycTpoftcTBa) cbo6oaho npoxOAHTb 

B OficaAKOA KOJIOKHe H BMCTynaTb K3 

Kee Ha Hfcxoropyw Beronuwy. 

flanee saKperuxHwr K mom eft hscth 
KapGTKK 9 ynnoTHOHKe 20 h saopvrHbte 
nnaHKH 15 H 16, noAnpyxHMeHHwe h 
coeOTfleHHue Me*Ay coooft C noMombio 
najibues 18, 

noABOffJtr KapeTKy 9 k o6caAHoft 
KOJioflHC co CT0POKM nopoAopaapyma^r- 
mero HHCTpyMeHTa 3 h aaGHBaioT ee 
BHanajie b ckqc S, a aaiw b npopesb 
Tpy6M ynopoM 14 Hapy*y A© Tex nop, 
noKa kobkm 3amHTH«x itnaHo* AOftAyT 
AO Kraocero oCpeaa oCcaAHoft kojiohhu* 
BypoBoft cnapHA BUBernmenr b Bep- 
THxaubKOM nojio»eflKH h*a tow oft 6y- 
pemst, noABOA^T noA Hero onopuuft 
cTaKaH 22 <*Hr.1-3), BcraB/WHrr b 
Bepxmow nacTb KaperKM 9 ynnoTHeHHe 
19, TaM xe aaKpeiuunoT hotok 21 h 
npHCTynaioT k 6ypeHH». 

fliw 3Toro b nonocTB Cyposoft ko- 
jioHHtJ noAawT noA HanopoM pa6o*ryw 
mffjiocT*, KOTopaa, npoftAH wpes 
rKApoABHraTejib 2> hphboaht bo apa- 
memie nopoAopaspymawwA MMCTpyneHT. 

Ilocne onycicaHHH cwapflAa Ha 3a6oft 
HawwaeTCH yr/iy6*a ckb3xhhm b puxnoft 
Tonme. PaaKTHBKwft momcht ot tmapo- 
APwraTejui BoenpHKHMaerca Mavrroft 
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cTflHKa Mepe3 oepxHiao viacTb KonoHHbi 
6ypwnvHbix rpyO. B na^anbHun momcht 
yrny&KH CHap«Aa oTpa6oTai<HaH acun- 
^ocTb co nuiar^oM HsrtMBaeTCH K3-non 
5 oGcaAHoA kojiohku. HaJTbHGAmcc 3ar/iy6- 
ne>me cnapHAa npoHCXOAHT sa csei 
pasMbtaa pwxjioft raraw h paspymeHM^i 
ee nopoAOpaspyinanwiM HHCTpyMe htom . 
np H stom ynop 1A KapeTKH conpuKa- 

CBtlOM C TOpUODOHonOBepXHOCTblO cTa- 

KaHa 22 ((J)Mr-3) f KapeTKa 9 c samnT- 
HbiMH nnaKKSMH 15 M 16 yAepTKHBaeTCH 
Ha ypOBBe ycrbn cKBaromw. Pojthkk 
iO xapeTKH HawKHawT KaTMTbcn no 
nnocxocTHM npope3H 7 o6caAHoft ko- 
jiohhm, o6pa3ya b Heft eeryinyw mejib, 
KOTopaa nepeMemaeTCH no o6caAHoft 

KOAOHHe CHH3y BBepX, OCTaBaRCb npH 
3TOM Ha ypOBHe yCTbH CKBaaCHHW. 

npOMWBOMHail OTAKOCTb CO Din a MOM 

nocTynaer b Kontuesoe npocTpaHCTSO 
Me»Ay oOcaAHoft h OypHJibHoft KonoHHa- 
MH m noAHHMaeTCH ao ypoBHH xopeTKH 

9 H K3JTKB8€TCH HBpy^Cy ^epes OTKpbl- 

Tyre qaCTb menw 11 no noTxy 21. 3a~ 
mHTKwe FinaKKH 15 h 16 npeAOTBparaawT 
nonaAaHKe h 3 aicjiMKHB a Hue *iacTKU 
©naMa b MacTb m^esm 1 1 , pacnonoaceH- 
Hyio inrace KapeTKH 9, <*to odecncwBa- 
eT CMbUcaHHe menH noA A^ft CTBKeM CItJT 
ynpyrocTH o6caA«ofi kojiohkn. 

B cfiow onepeAb canbrniKOBoe yrtnoT- 
HeKHe 19 b sepxHeft sacTH KapeTKH 9 
npeAOTBpamaeT nonaAaHHe h aaxnHKH- 
Ba»ue mbctmh mjjana nexny pojikksmk 
10 h ruiocKOCTHMH pa3pesa 7 o6caA- 

HOH KOAOHHbl. 
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K MOMeHTy aaBepmeiiHH nepe KpwTwa 
Bceft TOJimn pbixnbix oTnoaceHHft KapeT- 
Ka 9 bwxoakt sepes BepxHHft ckoc 8 
o6caAHofl TpyCw. Ha stom eypeiwe epe- 
KeHHo npexpamawT. KapeTKy 9 c nor- 
kom 21, 3 amHTHbMH ruianKaMK 15 H 16, 
a TaKxe xoMyT 5 c hhmsiot . DaJibneft- 
mee OypeHMe aeAyT b ycToftMHowx no- 
poAax 6e3 noAbeMa eypouoft kojiokhm, 
HapamHBan ee no Mepe Keo6xoAKMocTH . 
B stom cnytiae npoMbiBOHHan )KHaKocTi> 
co mn3MOM nonHHMaeTca c 336o« BBepx 
no o6caAHoft KO/ioHHe m H3nrtBaeTCH, 
tcax 06UHHO, uepes oepx^ee ee cewKKe, 
pacnononceHHOG hgckojiuko Bbuue ypoBHH 
noBepxKoCTH rpyHTa- 
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(54) (57) 1. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A — A section in Fig. 3; 
Fig. 5 shows the B — B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 



1250637 
3 

make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e., 111. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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